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(54) FUEL CONCENTRATION SENSOR FOR LIQUID FUEL CELL 

(57)Abstract: 

PURPOSE: To obtain a fuel concentration sensor usable for 
any type of liquid fuel cells by placing an electrolyte layer 
between an anode and a cathode each having a catalyst layer, 
and fuel permeation retarding layer. 

CONSTITUTION: A sensor is constituted in such a way that an 
anode 140 made of porous plate-shaped conductor, a fuel 
permeation retarding layer 150 made of conductive porous film, 
and a catalyst layer 190 which accelerates electrochemical 
reaction are placed on one side of an electrolyte layer 40, and a 
catalyst layer 191, a catalyst holding layer 170, and a cathode 
160 are placed on the other side of the electrolyte layer 40. 
When the sensor is put into a mixture of fuel and electrolyte, 
fuel, or a mixture of fuel and water, the solution permeates in an 
arrow direction and electrochemical reaction arises through the 

electrolyte layer 40, and a d.c. power source 18 lets current flow between electrodes, and the current 
is detected with asensor 17. Since the current is proportional to fuel concentration by the function of 
the layer 150, the fuel concentration can be detected. 
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(54) FUEL CELL 
(57)Abstract: 

PURPOSE: To increase the electrolyte absorption quantity of 
an air pole, and check a potential drop with a variation in 
electrolyte volume in an air pole catalytic layer in continuous 
discharge of a cell as well as to aim at the promotion of long 
service life in the cell, by adding a hydrophilic agent to the air 
pole catalytic layer. 

CONSTITUTION: A methanol fuel cell is provided with air poles 
(an air pole substrate 10 and an air pole catalytic layer 11), and 
methanol poles (a methanol pole substrate 14 and a methanol 
pole catalytic layer 13 via an ion-exchange film 12, and the 
atmosphere is led into an air chamber 9, while H2S04-CH3H- 
water are fed to a methanol pole chamber 15. A mixture of an 
electrode catalyz er bearing Pt on a furnace black having 
carbon powder and polytetrafluoroethylene or a water-repellent 
agent is applied onto a conductive porous substrate and burned, thereby forming the catalytic layer 
1 1 to which SiC is added as a hydrophilic member. 
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(54) GAS DIFFUSION ELECTRODE AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To increase current per unit area by mutually 
forming hydrophilic parts each of which has a platinum catalyst 
and water repellent parts of fine powder for constituting a 
reaction layer. 

CONSTITUTION: A gas diffusion electrode 1 is composed of a 
reaction layer formed in a sheet by mutually stacking 
hydrophilic parts 2 comprising metal and/or metal oxide of 
platinum group, hydrophilic carbon black, and 
polytetrafluoroethylene and water repellent parts 3 comprising 
water repellent carbon black and polytetrafluoroethylene, and 
bonding the powder. When this electrode 1 is used in a fuel 
cell, an electrolyte penetrates into the whole hydrophilic part in 
the fine powder and comes in contact with the platinum 
catalyst. Thereby, the contact area of the electrolyte with a gas 

diffusion passage is substantially increased and current per unit area is remarkably increased. 
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(54) FUEL CELL 
(57)Abstract: 

PURPOSE: To prevent cell characteristics from being 
deteriorated due to a crossover, by forming a crossover- 
preventive layer made of catalyst fine powder, hydrophilic fine 
powder, and bending agent, in electrolytic matrixe of a fuel cell. 
CONSTITUTION: A crossover preventive layer 9 made of 
catalyst fine powder, hydrophilic fine powder, and bonding 
agent is formed between the first and second electrolytic 
matrixes 10 and 11 in an electrolytic matrix 5A held between a 
fuel electrode 4 and an oxidizer electrode 6, which compose a 
fuel cell. Then, the fuel, which passes through the first matrix 
layer 10, and the oxidizer, which passes through the second 
matrix layer 1 1 , are made to directly react by a catalyst effect. 
While a crossover, by which the fuel or the oxidizer moves to 
their mutual opposite side, is prevented from occurring, gaps 
inside the matrix layers are repaired with reactive products inside the preventive layer 9. capable of 
improving reliability in cell characteristics. 
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(54) METHANOL FUEL CELL 

(57)Abstract: 

PURPOSE: To make the supply of water from the outside of a 
cell unnecessary by installing a heat exchanger into which 
exhaust gas of oxygen containing gas supplied to a cathode is 
introduced and in which water vapor in the exhaust gas is 
cooled and condensed, and a circulator by which condensed 
water is circulated to an anolyte. 

CONSTITUTION: When liquid level is lower than a specified 
value, a control signal from a liquid level sensor 8 is sent to a 
passage valve 10 and a passage valve 9. The passage valve 9 
is opened by a signal S1 from the sensor 8, and the air is 
supplied to a cell stack 1 by the operation of a blower 4 through 
a heat exchanger 6. The air passed through the cell stack 1 is 
exhausted as exhaust gas. The exhaust gas containing a large 
volume of water vapor passes through the heat exchanger 6 

through the passage valve 9 since the passage valve 10 is closed, then the gas is exhausted to the 
outside of the cell. In the heat exchanger, heat exchange is performed between the exhaust gas and 
the air, and a large volume of water vapor in the exhaust gas is condensed as condensed water 30, 
and the condensed water is supplied to an anolyte tank 2 through a pipeline 7. When the liquid level 



J 



in the tank 2 reaches a specified value, the recovery of the condensed water is stopped. 
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(54) ORDINARY TEMPERATURE TYPE ACID METHANOL FUEL CELL 

(57)Abstract: 

PURPOSE: To secure such an ordinary temperature type acid 
methanol fuel cell that is large in discharge capacity, by 
attaching a cell element to the bottom of a fuel tank or in and 
around this bottom part, and making a negative electrode so as 
not to be exposed on a fuel level even if fuel goes down. 
CONSTITUTION: A cell element 10 is attached to a bottom part 
20a of a fuel tank 20, while a positive electrode 1 1 contacts with 
air at the outside of this fuel tank 20, and a negative electrode 
13 comes into contact with fuel 30 inside the fuel tank 20. This 
fuel tank 20 is one that is, for example, molded by 
polypropropylene, and the fuel 30 is made up of a mixture of 
methanol and water. A filling plug 21 for fuel combines a role as 
a discharge plug for carbon dioxide to be formed by the 
negative electrode 13, and a gas-liquid separate film is stuck to 

a hole part of the plug, whereby gas is passed through but liquid drops are designed so as not be 
discharge to the outside of the tank. If the fuel goes down due to discharge, the negative electrode 
13 is made so as not to be exposed on a fuel level, so that self-consumption of methanol at the 
exposed art of the negative electrode and methanol by direct reaction of oxygen is thus preventable, 
and in consequence, any drop in the utilization factor of the methanol is prevented from occurring, 
thus a large capacity methanol fuel cell is securable. 



rr - y& 



II ^ it 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



®&m^fr£;m (a) SS63-76264 

®»nt,CU* MUMS? Jf^SSIS^ @^ 0§?Rl63^(ig88)4^6B 

H 01 M 8/02 E-7623-5H 
8/10 7623-5H 

©'W m PHGt— 221211 
®tti m flBf3KJ986)9/118B 

ft 



Wi w ft 

i3»WlW4i?CLt, IK ** ft H- £ & 
****** Eft ft&li;*> 

<c h» o in **±a&£#*&jfi5ftff<£: 



3/2 0 3 HK 4 M«'-3«20 
Crts CT ff -I- H a 'C J- 6 K« + & * - 

***** x&ft^jftiSOMrJIk EttVttjK44ft& 

£ * 14 7L # EH iQSfl- 20327^ 
ft*UT*M1IHr*B»/ - ffttflfctt* 



-309- 



^ j7 / - *«M*8t1l5«*m4fflEAft*tf A 
Itftf I* it* *«te*- 9 USB 

****** *>0tt* SflK ttii*. 

±JBft**i:4flLft?J0*tttslll2O 

«fCfcS. 9^ 



JiTJBtfHAafrfcf* ALTS ££Aq«0|K£ £ 

*c«. < s^a*^ tiff 4MB * 

*S5J;C«ait,rj:^<&^. 3 ft % * * K£ K iff <0 £ 

- ft* ittf **i*«*7 (it §<t> 



t*B8B863~762G4 (2) 

m ft * i t m « a ^ w n * ±w 

KMNTrtcttAifc 

0t« < « -*t> / -*«Jfc«Jfffl»3K«Tt, 

ttJftfl?*UII4V0flE«t**lfM 
%4>|R i ^SHCeWI « jib » * mas 

Wmvm*\ Ts + U V *K>k Vl&f $7 h £ & SB Sr 
- * y k1&& a < *j< - a y 



0«*|*?t tftjEffiQJagmitllttJ-tfvtt 
MI1*T I «I9 SAC >Kt I S 

frtffiltt:*; $ L,Tl-» 4* 2Q 

*fll|*20XK 150m A If & H ft * ^ £ £ ft #13 



f^^^^-T, «?ik*7{ott. mnss^tz 

ft* v *3^30<i>i -^UiOift 

^0&Af*2lEi> fcl9l3TfeAy*KB*rx*il» 

/-jv£5u *«**i:ff*Aaa;ic:jt ^ft*L 

*ftM<f# * fx * c £ *tyj « lift , 
*tB«*Al«afl&Htt;i *j -*J1I1| 



-311- 



ftfif|a3B3-76264 (-4) 

T***4. rtfcttfiftftTT*^^ ESSIE* 

-7-l0*fflfl**r ttttMftgtt 
«fi < « « , GttfW 

»*»»*Mfte**itftUJll4<*« i 

t> agent 3 jmnoftfeoftZW***^ 

4, J; »c. S attWfcfc^Ttt* ft 

i*13ff jtcistfi* * c ±#*at < * j* * / - » 
flLMR*Mrjb* a*. ft 



312- 



j 7 J - ^ W « IB Hb CD W « X % W « A ^ new UTr US 



-313- 



ft® 63 63-76264 (8) 




u - £5 
12 -MM 

30 



as z a 



9 



14a. 



14- 



JF7 
4:/ 



-17 



-!3 



'(5 



H 12 13 



-40 
-20 
-30 



15a s» 



0.5 

CV) 




-15 



» 4 BJ 



/ 



I f I I 111 T > 



500 IW 

a* ftJEJ CO 




-314- 



BRBBG3-76264 <7> 



8? g {3 » » B 




15 SB < h) 



-315- 



Searching PAJ 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 63-076269 
(43)Date of publication of application : 06.04.1988 



(51)IntCL 


H01M 8/24 
H01M 8/02 
H01M 8/10 




(21 Application number : 61-221213 


(71 Applicant 


: HITACHI MAXELL LTD 


(22)Date of filing: 18.09.1986 


(72)Inventor : 


MOCHIZUKI MASAJI 




KONO TADASHI 






YOSHIKAWA HIROKAZU 






KITAGAWA SATOSHI 






TSUKUI TSUTOMU 






SHIMIZU TOSHIO 



t 

I 



(54) ROOM TEMPERATURE TYPE ACID METHANOL FUEL CELL 

(57)Abstract: 

PURPOSE: To ensure ion conductivity between a a 
positive electrode and a negative electrode and to 
obtain high voltage by using a composite film obtained 
by arranging polystyrene sulfonic acid graft polymer 
films on both sides of a cation exchange film as an 
electrolyte, and connecting unit cells in series. 
CONSTITUTION: An electrolyte layer 12 is formed 
with a composite film 12c obtained by arranging 
polyester sulfonic acid graft polymer films 12b on 
both sides of a cation exchange film 12a. The 
polystyren sulfonic acid graft polymer film 12b and 
the cation exchange film 12a are insoluble against fuel 
30. A plurality of unit cells each of which has the 
electrolyte layer 12 are mounted in one fuel bath 20. 
The unit cells 10 connected in series generate no 
short circuit caused by electrolyte and no voltage 
drop. Therefore, high voltage methanol fuel cell can be 
obtained. 
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Abstract of corresponding document: US4829017 

A dynamic random access memory cell (14) is 
disclosed which is characterized by a high 
capacity storage element and small lateral wafer 
area. The cell (14) is constructed with a word line 
(40) overlying a split bit line (48, 50), with an 
underlying transistor 30, and yet thereunder a 
high capacitance capacitor (34). The word line 
(40) includes a member (42) isolated from the bit 
line (36) and formed therethrough to provide the 
transistor gate conductor. The transistor gate 
insulator (44) covers the gate conductor (42), and 
is encircled by a transistor semiconductor region 
(46) forming a vertical transistor conduction 
channel. The split bit line elements (48, 50) are in 
electrical contact with an underlying transistor 
drain region (126). The transistor conduction 
channel (46) is also in contact with an underlying 
transistor source region forming one plate (52) of 
the capacitor (34). The capacitor plate (52) is a 
core which is enclosed annularly by dielectric 
isolation (54). Another semiconductor capacitor 
plate (56) encircles the dielectric isolation (54). 
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(57)Abstract: 

PURPOSE: To obtain a steady sensor output relating to fuel 
concentration to increase detecting sensitivity by isolating a fuel 
concentration power source which determines fuel supply 

timing from the potential generating in an anolyte. I^f^^^^j-^ 



through a head amplifier 351 . When fuel shortage signal T I — >:d^*i—. - — ^ ,L - 

from the concentration sensor 16 is indicated repeatedly three 
times by the setting of a reference clock 40, an abnormal 
judgement 43 is made to produce an abnormal indication 431, 
and a supply pump driving 45 is performed with a driving signal 
44 to replenish fuel. The fuel shortage indication 421 is made 

by converting a concentration sensor output into a signal with the comparator 36, then by sending 
the signal converted to a shift register 42 through a photocoupler 39. Since the power source of the 
concentration sensor 16 is completely isolated from the potential generating in an anolyte, a steady 
sensor output relating to fuel concentration is obtained. 



CONSTITUTION: An output of a concentration sensor 16 is 
compensated with a temperature compensating circuit through 
a temperature sensor 34 set in the vicinity thereof, and 
converted into the signal of '0' or T with a comparator 36 
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